Positive chronotropic and inotropic responses to release of norepinephrine from sympathetic nerve terminals produced by nitroglycerin in atria.
Nitroglycerin produced concentration-dependent increases in spontaneous rate and enhancements of positive chronotropic and inotropic responses to transmural stimulation of isolated right guinea-pig atria. The effects of nitroglycerin were significantly potentiated by desmethylimipramine, which is an inhibitor of norepinephrine uptake, and were significantly inhibited by either guanethidine, which inhibits release of norepinephrine, or alpha-methyl-p-tyrosine, which inhibits synthesis of norepinephrine. The effects of nitroglycerin were not modified by either prazosin or atropine, but were significantly inhibited by either the beta-adrenoceptor antagonist propranolol or the alpha 2-adrenoceptor antagonist yohimbine. Nitroglycerin significantly increased the concentration of norepinephrine in the medium bathing atria and the 3,4-dihydroxyphenylglycol concentration in the atrial tissue, which were quantified using high-performance liquid chromatography with electrochemical detection. The atrial responses to nitroglycerin appear to mimic sympathetic neuronal activities and may involve the modulatory role of alpha 2-adrenoceptors in the release of norepinephrine.